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7KHJOREDODTXDFXOWXUHLQGXVWU\FXUUHQWO\DFFRXQWVIRURYHURIDOOVHDIRRGFRQVXPHG7KDWZLOOKDYHEHHQ
SURMHFWHG WR LQFUHDVH WR  RYHU WKH QH[W  \HDUV )78  7LODSLD LV DQ LGHDO FDQGLGDWH IRU ZDUPZDWHU
DTXDFXOWXUH7KH\VSDZQHDVLO\LQFDSWLYLW\XVHDZLGHYDULHW\RIQDWXUDOIRRGVDVZHOODVIRUPXODWHGIHHGVWROHUDWH
SRRUZDWHUTXDOLW\DQGJURZUDSLGO\DWZDUPWHPSHUDWXUHV7KHVHDWWULEXWHVDORQJZLWKUHODWLYHO\ORZLQSXWFRVWV
KDYHPDGH WLODSLD WKHPRVWZLGHO\FXOWXUHG IUHVKZDWHU ILVK LQ WURSLFDODQGVXEWURSLFDO FRXQWULHV %RUJHVRQHW DO
7VDGLNDQG%DUDQG7DKRXQ
0HGLFLQDODQGDURPDWLFSODQWVKDYHEHHQXVHGDVVSLFHVDQGPHGLFDODGGLWLYHV,QUHFHQW\HDUVWKHVHSODQWVKDYH
UHFHLYHGLQFUHDVLQJDWWHQWLRQDVVSLFHVIRUKXPDQDQGDGGLWLYHLQGLHWVIRUDQLPDOV6SLFHVDUHZHOONQRZQDSSHWL]HUV
DQG DGG IODYRU WR RWKHUZLVH LQVLSLG IRRGV 6RPH RI WKHP SRVVHVV DQWLR[LGDQW SURSHUWLHV DQWLPLFURELDO DQG
DQWLELRWLFDODFWLYLW\(O(PDU\+DQDI\DQG0RUV\
$OSLQLDLVWKHURRWUKL]RPHRIDQKHUEDFHRXVSODQWZKLFKLVQDWLYHWR&KLQD6LPLODULQDSSHDUDQFHDQGXVHVWR
JLQJHUWRZKLFKLWLVUHODWHGWKHUHDUHWZRPDLQW\SHV*UHDWHU$OSLQLDJDODQJDIRXQGLQ0DOD\VLDDQG,QGRQHVLD
$OSLQLDDQWLEDFWHULDOHIIHFWDFWVDJDLQVWJHUPVVXFKDVVWUHSWRFRFFLVWDSK\ORFRFFLDQGFROLIRUPEDFWHULD7KLV
SODQW LV XVHG WR WUHDW ORVV RI DSSHWLWH XSSHU DEGRPLQDO SDLQ DQG VOXJJLVK GLJHVWLRQ ,W UHOLHYHV VSDVPV FRPEDWV
LQIODPPDWLRQ DQG KDV VWUHVV UHGXFLQJ SURSHUWLHV ,Q $VLD WKLV KHUE LV DOVR XVHG IRU DUWKULWLV GLDEHWHV GLDUUKHD
VWRPDFKSUREOHPVDQGGLIILFXOW\VZDOORZLQJ,W LVHVSHFLDOO\XVHIXO LQIODWXOHQFHG\VSHSVLDQDXVHDYRPLWLQJDQG
VLFNQHVVRIWKHVWRPDFKEHLQJUHFRPPHQGHGDVDUHPHG\IRUVHDVLFNQHVV,WWRQHVXSWKHWLVVXHVDQGLVVRPHWLPHV
SUHVFULEHGLQIHYHU$OSLQLDLVXVHGLQFDWWOHPHGLFLQHDQGWKH$UDEVXVHLWWRPDNHWKHLUKRUVHVILHU\,WLVLQFOXGHG
LQ VHYHUDO FRPSRXQGSUHSDUDWLRQVEXW LVQRWQRZRIWHQHPSOR\HGDORQH7KH UHGGLVKEURZQSRZGHU LVXVHGDV D
VQXIIIRUFDWDUUK&KRSUD7KHURRWFRQWDLQVDYRODWLOHRLOWRUHVLQJDODQJRONDHPSIHULGJDODQJLQ
DQG DOSLQLQ VWDUFK HWF 7KH DFWLYH SULQFLSOHV DUH WKH YRODWLOH RLO DQG DFULG UHVLQ $OSLQLD KDV EHHQ REWDLQHG
V\QWKHWLFDOO\*DODQJDORLOLVXVHIXOLQUHVSLUDWRU\WURXEOHVHVSHFLDOO\WKRVHRIFKLOGUHQDQGLVXVHGDVDIODYRXULQJ
DJHQW LQ)UHQFK OLTXHXUV LQELWWHUVRI WKHDQJRVWXUD W\SHDQG LQVRPH WREDFFR ,W LVXVHG LQ5XVVLDIRU IODYRXULQJ
YLQHJDUDQG WKH OLTXHXU 
QDVWRLND
 LW LVD IDYRXULWHVSLFHDQGPHGLFLQH LQ/LWKXDQLDDQG(VWRQLD7DUWDUVSUHSDUHD
NLQGRIWHDWKDWFRQWDLQVLWDQGLWLVXVHGE\EUHZHUV,Q,QGLDWKHRLOLVYDOXHGLQSHUIXPHU\9DVXGHYDQ1DLUHWDO

7KHUHIRUHWKHSUHVHQWVWXG\DLPHGWRHYDOXDWHWKHHIIHFWIRXUGLIIHUHQWOHYHOVDQGRI
$OSLQLDPHDO DV D IHHG DGGLWLYH RQ WKH SHUIRUPDQFH QXWULWLRQDO DQG SK\VLRORJLFDO SDUDPHWHUV RI1LOH WLODSLD 2
QLORWLFXV  ILQJHUOLQJV
0DWHULDOVDQG0HWKRGV
7KHSUHVHQWZRUNZDV FDUULHG RXW LQ ILVK5HVHDUFK8QLW HVWDEOLVKHG LQ WKH'HSDUWPHQW RI$QLPDO 3URGXFWLRQ
)DFXOW\RI$JULFXOWXUH.DIU(O6KHLNK8QLYHUVLW\ LQRUGHU WR LPSURYLQJ WKHJURZWKRI1LOH WLODSLD 2UHRFKURPLV
QLORWLFXVIU\E\XVLQJ*DODQJDOPHDODVDIHHGDGGLWLYHIRUZHHNV

Experimental System and Animals:   
(LJKWJODVVDTXDULDZLWKGLPHQVLRQVRIîîFPZHUHXVHG7KHH[SHULPHQWDOWUHDWPHQWVZHUHWHVWHGLQWZR
DTXDULDIRUHDFK(DFKDTXDULXPZDVPDUNHGE\PDUNVWRSPLGGOHDQGERWWRPPDUNV(DFKDTXDULXPZDVILOOHG
ZLWKGHFKORULQDWHGZDWHUWRWKHWRSPDUNFPDQGWKLVJLYHVDZDWHUYROXPHRIOLWHUV(YHU\GD\OLWHUVRI
ZDWHUZDVUHPRYHGPLGGOHPDUNDQGOLWHUVRIGHFKORULQDWHGIUHVKZDWHUZDVDGGHG$WWKHGD\RIILVKZHLJKLQJ
DIWHUUHPRYDORIWKHILVKIURPWKHDTXDULXPE\QHWOLWHUVRIWKHZDWHURIWKHDTXDULXPZDVUHPRYHGDQGHTXDO
DPRXQWRIGHFKORULQDWHGIUHVKZDWHUZDVDGGHG
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(DFKDTXDULXPZDVVXSSOLHGZLWKDXWRPDWLFKHDWHU 5HQD)UHQFKPDGH WRPDLQWDLQ WKHZDWHU WHPSHUDWXUHDW
Û&DLUSXPSDQGVWRQHWRSURYLGHFRQWLQXRXVDHUDWLRQWRZDWHU7KHGLVVROYHGR[\JHQZDVSSP$OVRWKH
DTXDULXPZDVVXSSOLHGE\DXWRPDWLFILOWHU3)7DLZDQPDGHWRILOWHUWKHIDFHVDQGILQHPDWWHURXWIURPWKH
ZDWHU 7KHUHIRUH WKHZDWHUDTXDULXPLVDOZD\VFOHDUDQGFOHDQ:DWHUS+ZDVLQ WKHUDQJHRIGXULQJWKH
H[SHULPHQWDO SHULRG )U\ RI   WKH 1LOH WLODSLD 2 QLORWLFXV ILQJHUOLQJV ZDV REWDLQHG IURP 0U 6DODK ,EUDKHP
+DFKDU\ DW7RORPEDW.DIU(O6KHLNK DQG WUDQVSRUWHG WR WKHZHW ODEDW WKH'HSDUWPHQWRI$QLPDO 3URGXFWLRQ
)DFXOW\ RI$JULFXOWXUH.DIU(O6KHLNK8QLYHUVLW\  )LVKZHUH IHG WKH FRQWURO GLHW IRU DPRQWK DV D FRQGLWLRQLQJ
SHULRGEHIRUHVWDUWLQJWKHH[SHULPHQW

Experimental diets: 
'LHWLQJUHGLHQWVIRUPXODWLRQDQGSUR[LPDWHDQGSUR[LPDWHDQDO\VLV
)RUIRUPXODWLRQRIWKHHLJKWH[SHULPHQWDOGLHWVDERXWFUXGHSURWHLQWKHIROORZLQJLQJUHGLHQWVZHUHXVHG
)LVKPHDOVR\EHDQPHDOZKHDWEUDQ\HOORZFRUQFRUQRLOYLWDPLQPL[WXUHDQGPLQHUDOPL[WXUH7RLOOXVWUDWHWKH
HIIHFW IRXUGLIIHUHQW OHYHOV  DQGRI$OSLQLDPHDO DV D IHHG DGGLWLYHRQ WKHSHUIRUPDQFH
QXWULWLRQDODQGSK\VLRORJLFDOSDUDPHWHUVRI1LOHWLODSLDILQJHUOLQJV
7KH LQJUHGLHQWV DQGPHGLFDOSODQW $OSLQLDPHDOZHUHERXJKW IURP WKH ORFDOPDUNHW LQ.DIU(O6KHLNK7KH
DPRXQW RI GLHW UHTXLUHG ZDV FDOFXODWHG DFFRUGLQJ WR WKH QXPEHU RI ILVK XVHG JURZWK H[SHFWHG GLHWDU\ UHJLPH
H[SHULPHQWDOSHULRGDQGORVVHVGXHWRSURFHVVLQJDQGJULQGLQJRIWKHH[SHULPHQWDOGLHWV
)LQHLQJUHGLHQWVZHUHZHLJKHGRXWWRJHWKHUDQGWKRURXJKO\PL[HGIRUPLQIROORZHGE\WKHDGGLWLRQRIFRUQ
RLODQGIXUWKHUPL[LQJIRUPLQ'LVWLOOHGZDWHUPONJZDVWKHQDGGHGXQWLOVWLIIGRXJKUHVXOWHGDQGWKLVZDV
SDVVHG WKURXJK PLQFHU 2VWHU 86$PDGH ZLWK D  PP GLH DQG WKH UHVXOWLQJ PDWHULDO ZDV GULHG LQ DQ RYHQ
DWÛ&7KHGULHGGLHWVZHUHEURNHQXSLQWRFRQYHQLHQWSHOOHWVL]H
7DEOH,QJUHGLHQWVRIWKHH[SHULPHQWDOGLHWV
,QJUHGLHQWV 'LHWV1R
   
+HUULQJILVKPHDO    
6R\EHDQPHDO    
<HOORZFRUQ    
:KHDWEUDQ    
&RUQRLO    
9LWDPDQGPLQPL[    
*DODQJDOPHDO    
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DQG)ROLFDFLG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
Feeding Regime: 
(DFKGLHWZDVIHG WR WZRUDQGRPO\GXSOLFDWHDTXDULDIRUZHHNVZKHUHHDFKDTXDULXPZDVVWRFNHGZLWK
ILVKZLWKDQDYHUDJHZHLJKWRIJ)LVKLQDOOWUHDWPHQWVZHUHGDLO\IHGWKHH[SHULPHQWDOGLHWVDWDOHYHORI
DQGRIWKH%:GDLO\IRUWKHDQGZHHNDQGILVKIHGWLPHVGDLO\
LQHTXDOSURSRUWLRQV)HHGLQJZDVSHUIRUPHGIRUVL[FRQVHFXWLYHGD\VZLWKQRIRRGEHLQJJLYHQRQWKHVHYHQWKGD\
ZKHQWKHILVKZHUHZHLJKHG7KHQHFHVVDU\DGMXVWPHQWLQWKHTXDQWLW\RIIRRGLQWDNHZDVFDUULHGRXWDWWKHHQGRI
HYHU\ZHLJKLQJSHULRG)LVKZHUHREVHUYHGGXULQJWKHIHHGLQJSHULRG
 
Proximate chemical analysis of feed ingredients and four medical plants: 
)HHGLQJUHGLHQWVDQGPHGLFDOSODQWZHUHVXEMHFWHGWRSUR[LPDWHDQDO\VLVWRGHWHUPLQHWKHPRLVWXUHDVKFUXGHSURWHLQ
&3 FUXGH OLSLG &/ FUXGH ILEHU &) DQG QLWURJHQ IUHH H[WUDFW 1)(  7KHVH GHWHUPLQDWLRQV ZHUH FDUULHG RXW
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DFFRUGLQJ WR$2$& *URVV HQHUJ\ FRQWHQW RI GLHWVZHUH FDOFXODWHG DFFRUGLQJ WR JURVV FDORULF YDOXHV RI1&5
XVLQJWKHYDOXHVRIDQGNFDOJGLHWFUXGHSURWHLQFUXGHIDWDQGWRWDOFDUERK\GUDWHUHVSHFWLYHO\

Body composition analysis: 
$W WKH VWDUWV RI WKH H[SHULPHQWDO DERXW WZHQW\ ILVKZHUH FROOHFWHG DQG LPPHGLDWHO\ IUR]HQ DQG UHVHUYHG IRU
LQLWLDOERG\SUR[LPDWHFKHPLFDODQDO\VLV$W WKH WHUPLQDWLRQRI WKHVWXG\ ILYHILVK LQHDFKDTXDULXPZHUHQHWWHG
ZHLJKHGIUR]HQDQGNHSWIRUILQDOERG\FRPSRVLWLRQDQDO\VLV)LVKVDPSOHVZHUHSXOYHUL]HGDQGKRPRJHQL]HGZLWK
8OWUD7XQD[7KHKRPRJHQL]HGVDPSOHVZHUHRYHQGULHGDW  &IRUKUV3UR[LPDWHDQDO\VHVRIZKROHERG\
SURWHLQOLSLGDQGDVKZHUHSHUIRUPHGDFFRUGLQJWRVWDQGDUG>@PHWKRGV

Blood parameters determination 
$WWKHHQGRIWKHH[SHULPHQWILVKLQHDFKDTXDULXPZHUHZHLJKHGDQGILYHILVKZHUHWDNHQUDQGRPO\IRUEORRG
VDPSOLQJ$QWLFRDJXODWHGEORRGVDPSOHVZHUHSHUIRUPHGLPPHGLDWHO\IRUFRXQWLQJUHGDQGZKLWHEORRGFHOOV7KHQ
WKHEORRGVDPSOHVZHUHFHQWULIXJHGDWUSPIRUPLQXWHVWRVHSDUDWLRQRISODVPDZKLFKZDVVXEMHFWHGE\ELR
0HULHX[)UDQFHJOXFRVH HQ]\PDWLTXH3$3.LW SURGXFHGE\ELR0HULHX[YLWHN ,QF86$*OXWDPLFR[DORDFHWLF
WUDQVDPLQDVH*27DQGJOXWDPLFS\UXYLFWUDQVDPLQDVH*37ZHUHGHWHUPLQHGXVLQJWKHPHWKRGRI5HLWPHQHWDO
7RWDOSODVPDSURWHLQ JPOZDVGHWHUPLQHGE\XVLQJDFRPPHUFLDONLW6SDLQ5HDFW&RPSDQ\6SDLQ
DFFRUGLQJWRWKHPHWKRGUHFRPPHQGHGE\*RUQDOOHWDO

Measurement of growth 
7RWDOZHLJKWJDLQDYHUDJHGDLO\JDLQVSHFLILFJURZWKUDWHIHHGFRQYHUVLRQUDWLRSURWHLQDQGHQHUJ\XWLOL]DWLRQ
ZDVGHWHUPLQHGDFFRUGLQJWR&DVWHOODQG7LHZV
7RWDOJDLQJILVK :7:,
:KHUH:7)LQDOPHDQVZHLJKWRIILVKLQJUDPVDQG:,,QLWLDOPHDQVZHLJKWRIILVKLQUDPV
$YHUDJHGDLO\JDLQ$'*JILVKGD\   WRWDOJDLQH[SHULPHQWDOSHULRG
6SHFLILFJURZWKUDWH6*5  GD\ î/Q:7 ± /Q:,GXUDWLRQSHULRG
:KHUH/Q1DWXUDOORJDQGQLVWKHGXUDWLRQSHULRG

Measurement of feed and nutrient utilization 
 )HHGFRQYHUVLRQUDWLR)&5   GU\PDWWHULQWDNHJ  WRWDOJDLQJ
 3URWHLQHIILFLHQF\UDWLR3(5 WRWDOJDLQJ  SURWHLQLQWDNHJ
 3URWHLQSURGXFWLYHYDOXH339 37±3,îSURWHLQLQWDNH
:KHUH373URWHLQFRQWHQWLQILVKFDUFDVVDWWKHHQGDQG3,3URWHLQFRQWHQWDWWKHVWDUW
 (QHUJ\XWLOL]DWLRQ(8 (7±(,î(QHUJ\LQWDNHNFDO
:KHUH(7(QHUJ\LQILVKFDUFDVVNFDODWWKHHQGDQG(,(QHUJ\LQILVKFDUFDVVNFDODWWKHVWDUW

Statistical analysis: 
)WHVWDQGDQDO\VLVRIYDULDQFHRIWUHDWPHQWVGLIIHUHQFHZDVSHUIRUPHGDFFRUGLQJWR'XQFDQV6WDWLVWLFDO
DQDO\VLVZDVGRQHE\$129$)WHVWDQG/6'SURFHGXUHVDYDLODEOHZLWKLQWKH6$6VRIWZDUHSDFNDJHYHUVLRQ

5HVXOWVDQG'LVFXVVLRQV
ProximateChemical analysis (%) of the experimental diets and Alpinia meal: 
7KHSUR[LPDWH FKHPLFDO DQDO\VLV RQ GU\ZHLJKW EDVLV RI WKH WHVWHG GLHWV XVHG LQ WKH H[SHULPHQW DUH VKRZQ LQ
7DEOH7KHPHDQRIGU\PDWWHUUDQJHGIURPLQGLHW1RZKLFKFRQWDLQLQJ$OSLQLDPHDO$0
WR  LQ GLHWV1RZKLFK FRQWDLQLQJ 7KH DYHUDJHV RI FUXGH SURWHLQ LQ DOO GLHWVZHUH 7KH
DYHUDJHVRIHWKHUH[WUDFWLQDOOGLHWVZHUH
7KHPHDQRIFUXGHILEHUUDQJHGIURPLQWKHGLHWV1RWRLQGLHW1RUHVSHFWLYHO\7KHPHDQRI
DVKUDQJHGIURPLQWKHGLHW1RWRLQWKHGLHW1RUHVSHFWLYHO\7KHPHDQRIQLWURJHQIUHHH[WUDFW
1)( UDQJHG IURP LQ WKH GLHW1R WR  LQ GLHW1R UHVSHFWLYHO\7KH DYHUDJHV RI JURVV HQHUJ\
.FDOJLQDOOGLHWVZHUH.FDOJ
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7DEOH3UR[LPDWH&KHPLFDODQDO\VLVRIWKHH[SHULPHQWDOGLHWVXVHGLQWKHH[SHULPHQW
,WHP $OSLQLDPHDO &RQWURO' /HYHOVRI$OSLQLDPHDO
' ' '
'0     
&3     
((     
&)     
$VK     
1)(     
*(.FDOJ     

Growth performance: 
7KHJURZWKSHUIRUPDQFHSDUDPHWHUVRIPRQRVH[1LOHWLODSLD2UHRFKURPLVQLORWLFXVILQJHUOLQJVZKLFKIHGGLHWV
VXSSOHPHQWHGZLWK$OSLQLDPHDOOHYHOVDQGDUHVKRZQLQ7DEOHDQGILJXUH$YHUDJH
RILQLWLDOERG\ZHLJKWRI1LOHWLODSLDILQJHUOLQJVIHGWKHH[SHULPHQWDOGLHWVDWWKHVWDUWGLGQRWGLIIHULQGLFDWLQJWKDW
JURXSVZHUHKRPRJHQRXV$WWKHHQGRIWKHH[SHULPHQWDOSHULRGGD\VWKHJURXSRIILVKIHGWKHVXSSOHPHQWHG
GLHWVJUHZDVZHOORUEHWWHU WKDQWKHJURXSRIILVKIHGWKHFRQWUROGLHW:KHUHDV WKHILQDOERG\ZHLJKWRI WKHILVK
JURXSVIHGRQGLHWVDQGKDGVLJQLILFDQWO\3KLJKHUILQDOERG\ZHLJKWWKDQWKHFRQWUROJURXS+RZHYHU
WKHORZHVWILQDOERG\ZHLJKWJZDVDFKLHYHGE\WKHJURXSRIILVKIHGWKHFRQWUROGLHW7DEOHDQGILJXUH
2QWKHRWKHUKDQGWKHILVKJURXSVIHGRQGLHWVDQGKDGVLJQLILFDQWO\3KLJKHU7:*5*5DQG$'*
WKDQWKHFRQWUROJURXS+RZHYHUDWWKHHQGRIWKHWULDO7:*5*5DQG$'*YDOXHVZHUHDQG
FRQWUROGLHWDQGDQGDQGDQGIRUILVKJURXSVIHG
RQGLHWVFRQWDLQLQJDQG$0UHVSHFWLYHO\
7KHUHZHUHDSRVLWLYHFRUUHODWLRQU DQGEHWZHHQOHYHOVRI$OSLQDPHDODQGILQDOZHLJKWJDLQJILVK
WRWDOZHLJKWJDLQJILVKDQGVSHFLILFJURZWKUDWHUHVSHFWLYHO\)LJ7KHVHUHVXOWVDUHLQDJUHHPHQWZLWKWKHUHVXOWV
RI(O'DNDUHWDO 6KDODE\ DQG6DNU  (O'DNDUHW DO  UHSRUWHG WKDW WKH1LOH WLODSLD2
QLORWLFXV ILQJHUOLQJV IHG RQ GLHWV VXSSOHPHQWHG E\PHGLFLQDO SODQWV H[KLELWHG JUHDWHU JURZWK WKDQ WKRVH IHGZLWK WKH
FRQWUROGLHW2QWKHRWKHUKDQGWKHILVKJURXSVIHGRQGLHWVDQGKDGVLJQLILFDQWO\3KLJKHU6*5WKDQWKH
FRQWUROJURXS+RZHYHUDW WKHHQGRI WKH WULDO6*5YDOXHVZHUH FRQWUROGLHWDQGG IRU ILVK
JURXSVIHGRQGLHWVFRQWDLQLQJDQGUHVSHFWLYHO\7DEOHDQGILJXUH+RZHYHU1RVLJQLILFDQW
GLIIHUHQFHVEHWZHHQ'LHWVDQGZKLFKFRQWHQWVDQG$03)LVKIHGGLHWFRQWDLQHG$0
GLHW1RVKRZHGVLJQLILFDQWO\3VXSHULRULQJURZWKSHUIRUPDQFHSDUDPHWHUVYDOXHVWRWKHRWKHUILVKJURXSV
$OVRWKHKLJKHVWUHODWLYHJURZWKUDWHZDVUHFRUGHGE\ILVKIHGGLHW1RIROORZHGE\DQG
$07DEOHDQGILJXUH6LPLODUWUHQGZDVIRXQGLQWKLVUHVSHFWZLWK(O'DNDUHWDOWKH\VWXGLHGWKH
HIIHFW RI VXSSOHPHQWLQJ1LOH WLODSLD ILQJHUOLQJV IHHGVZLWK GLIIHUHQW DGGLWLYHV     DQG 
)HQQHOVHHGPHDO)607KH\REVHUYHGEHWWHUJURZWKZLWK)60VXSSOHPHQWHGGLHWV
7DEOH(IIHFWRIXVLQJ$OSLQLDPHDODVDIHHGDGGLWLYHRQJURZWKSHUIRUPDQFHSDUDPHWHURIPRQRVH[2QLORWLFXVILQJHUOLQJV
'LHW1R %RG\ZHLJKW 7RWDOZHLJKW
JDLQJILVK
5HODWLYHJURZWK
UDWH
$'*
JILVKGD\
6*5
GD\,QLWLDOJILVK )LQDOJILVK
  G F E E E
  D D D D D
  E DE D D D
  F E DE D D
0HDQ      

 'LHW&RQWUROGLHWGLHWVFRQWDLQLQJDQG*DODQJDOPHDOUHVSHFWLYHO\
 7KHPHDQLQWKHVDPHFROXPQEHDULQJGLIIHUHQWVXSHUVFULSWDUHVLJQLILFDQWO\GLIIHUHQWDW3
 $'* $YHUDJHGDLO\JDLQJILVKGD\6*5 6SHFLILFJURZWKUDWHGD\
 
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)LJ5HODWLRQVKLSEHWZHHQGLIIHUHQWOHYHOVDQGRI$OSLQLDPHDOJURZWKSHUIRUPDQFH
ILQDOERG\ZHLJKWWRWDOZHLJKWJDLQDQGVSHFLILFJURZWKUDWH6*5GD\IRUPRQRVH[1LOHWLODSLDILQJHUOLQJV
U 
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Feed Utilization: 
5HVXOWV RI IHHG XWLOL]DWLRQ LQ WHUPV RI )HHG LQWDNH ), IHHG FRQYHUVLRQ UDWLR )&5 3URWHLQ HIILFLHQF\ UDWLR
3(5SURWHLQSURGXFWLYHYDOXH339DQGHQHUJ\XWLOL]DWLRQ(8DUHSUHVHQWHGLQ7DEOHDQGILJXUH7KHUH
ZHUHQRVLJQLILFDQWGLIIHUHQFHV LQIHHG LQWDNHJILVKRI WLODSLDIHG WKHH[SHULPHQWDOGLHWV7DEOHDQGILJXUH
7KHDYHUDJHRI)&5LQILVKJURXSVIHGRQGLHWVDQGIROORZHGE\JURXSVRIILVKIHGRQGLHWZDVVLJQLILFDQWO\
3LPSURYHGLQFRPSDULVRQZLWKWKHEDVDOGLHW7KH)&5ZDVIRXQGWREHFRQWUROGLHWDQG
UHVSHFWLYHO\7KHVHUHVXOWVLQGLFDWHGWKDWWKHEHVW)&5YDOXHVZHUHREVHUYHGZLWK$0VXSSOHPHQWHG
GLHWV GLHW 1R 7DEOHV  DQG ILJXUH  6LPLODU UHVXOWV KDYH EHHQ UHSRUWHG IRU PHGLFLQDO SODQWV LQ GLHWV IRU
PRQRVH[1LOHWLODSLD2QLORWLFXVILQJHUOLQJVE\$EG(/PRPHPHWDO6DNU6KDODE\HWDO
DQG(/'DNDUHWHWDO 7KHSURWHLQHIILFLHQF\UDWLRUHVXOWV LQGLFDWH WKDWVXSSOHPHQWLQJGLHWVZLWKGLIIHUHQW
OHYHOV RI$0DW    DQG VLJQLILFDQWO\ 3 LPSURYHGSURWHLQ XWLOL]DWLRQ LQ FRPPHUFLDO
GLHWVRI1LOHWLODSLD
7KHEHVW3(5YDOXHVREVHUYHGZKHUHWKHILVKJURXSIHGRQGLHW1RVKRZHGEHWWHU3(5YDOXHVFRPSDUHGZLWK
WKHRWKHUJURXSV7KH3(5ZDVIRXQGWREHFRQWUROGLHWDQGIRUJURXSRIILVKIHGGLHWV
DQGUHVSHFWLYHO\7DEOHDQGILJXUH7KHVDPHWUHQGZDVREVHUYHGLQSURWHLQSURGXFWLYHYDOXH339DQG
HQHUJ\XWLOL]DWLRQ(8ZKHUHWKHILVKJURXSVIHGRQGLHWV1RVKRZHGEHWWHU339DQG(8ZHUHIRXQGWREH
DQGFRQWUROGLHWDQGDQGDQGDQGIRUJURXSRIILVKGLHWV
DQGUHVSHFWLYHO\7DEOHDQGILJXUH7KHEHVW3(5YDOXHVREVHUYHGZKHUHWKHILVKJURXSIHGRQGLHW1R
VKRZHGEHWWHU3(5YDOXHVFRPSDUHGZLWKWKHRWKHUJURXSV7KH3(5ZDVIRXQGWREHFRQWUROGLHW
DQGIRUJURXSRIILVKIHGGLHWVDQGUHVSHFWLYHO\7DEOHDQGILJXUH
7KHVDPHWUHQGZDVREVHUYHGLQSURWHLQSURGXFWLYHYDOXH339DQGHQHUJ\XWLOL]DWLRQ(8ZKHUHWKHILVK
JURXSV IHGRQGLHWV1R VKRZHGEHWWHU339DQG(8ZHUH IRXQG WREHDQG FRQWUROGLHW DQG
DQGDQGDQGIRUJURXSRIILVKGLHWVDQGUHVSHFWLYHO\7DEOHDQGILJXUH
7KHUHZHUHDSRVLWLYHFRUUHODWLRQU DQGEHWZHHQOHYHOVRI$OSLQDPHDODQG)&53(5DQG339
UHVSHFWLYHO\)LJ,QWKHSUHVHQWVWXG\WKHFRPPHUFLDOIHHGDGGLWLYHV$0XVHGVLJQLILFDQWO\3HQKDQFHG
IHHGHIILFLHQF\7KHVHUHVXOWVDUHLQDJUHHPHQWVZLWKWKHILQGLQJVRI.DQGDHWDO$EG(OPRQHPHWDO
6DNU6KDODE\HWDODQG(/'DNDUHWDO

7DEOH(IIHFWRIXVLQJ$OSLQLDPHDO$0DVDIHHGDGGLWLYHRQIHHGDQGQXWULHQWV
XWLOL]DWLRQSDUDPHWHURIPRQRVH[2QLORWLFXVILQJHUOLQJV
'LHW1R )HHGLQWDNH
JILVK
)&5 3URWHLQXWLOL]DWLRQ (8
3(5 339
  D G E 
  F D D 
  E E D 
  E F D 
0HDQ     

'LHW&RQWUROGLHWGLHWVFRQWDLQLQJDQG$OSLQLDPHDOUHVSHFWLYHO\
7KHPHDQLQWKHVDPHFROXPQEHDULQJGLIIHUHQWVXSHUVFULSWDUHVLJQLILFDQWO\GLIIHUHQWDW3
)&5 )HHG&RQYHUVLRQ5DWLR
3(5 3URWHLQ(IILFLHQF\5DWLR
339 3URWHLQ3URGXFWLYH9DOXH
(8 HQHUJ\XWLOL]HG
 
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)LJ5HODWLRQVKLSEHWZHHQGLIIHUHQWOHYHOVDQGRI$OSLQLDPHDOIHHGDQGQXWULHQWXWLOL]DWLRQIHHGFRQYHUVLRQUDWLR
)&5SURWHLQHIILFLHQF\UDWLR3(5SURWHLQSURGXFWLYHYDOXH339DQGHQHUJ\XWLOL]DWLRQ(8SURWHLQILQDOERG\ZHLJKWWRWDOZHLJKW
JDLQDQGVSHFLILFJURZWKUDWHIRUPRQRVH[1LOHWLODSLDILQJHUOLQJV
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Body composition:  
7DEOHVDQGILJXUHH[SORUHGWKDWDYHUDJHRIZKROHERG\FRPSRVLWLRQLQFOXGLQJ'U\PDWWHU'0FUXGH
SURWHLQ&3HWKHUH[WUDFWV((DVKDQGHQHUJ\FRQWHQW(&R.FDOJHVWLPDWHGDVGU\ZHLJKWEDVLV7KHUH
ZHUHQRVLJQLILFDQWGLIIHUHQFHV3ZHUHREVHUYHGLQ'0&3((DVKFRQWHQWDQG(FR7KHVHUHVXOWVDUHLQ
FORVHDJUHHPHQWZLWKWKHUHVXOWVRI$EG(O0DNVRXGHWDODQG(/'DNDUHWDO

5 ǔ ;;;


5 ǔ ;;


5 ǔ ;;;

)LJ5HODWLRQVKLSEHWZHHQGLIIHUHQWOHYHOVDQGRI$OSLQLDPHDO
RQFKHPLFDOFRPSRVLWLRQRIZKROHERG\IRUPRQRVH[1LOHWLODSLDILQJHUOLQJV
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7DEOH(IIHFWRIXVLQJ$OSLQLDPHDO$0DVDIHHGDGGLWLYHRQFKHPLFDOFRPSRVLWLRQ
RIZKROHERG\SDUDPHWHURIPRQRVH[2QLORWLFXVILQJHUOLQJV
'LHW1R 'U\0DWWHU

2QGU\PDWWHUEDVLV (QHUJ\&RQWHQW
.FDOJ&UXGH3URWHLQ (WKHU([WUDFW $VK
     
     
     
     
0HDQ     

'LHW&RQWUROGLHWGLHWVFRQWDLQLQJDQG&UHVVRQPHDO&0UHVSHFWLYHO\
7KHPHDQLQWKHVDPHFROXPQEHDULQJGLIIHUHQWVXSHUVFULSWDUHVLJQLILFDQWO\GLIIHUHQWDW3

Blood measurements: 
5HVXOWVRIEORRGPHDVXUHPHQWVLQ7DEOHVDQGILJXUHVDQGVKRZHGQRVLJQLILFDQWGLIIHUHQFHV3
LQSODVPDWRWDOSURWHLQSODVPDDOEXPLQDQGSODVPDWRWDOJOREXOLQVRIILVKIHGWKHH[SHULPHQWDOGLHWVLQFRPSDULVRQ
ZLWKWKHFRQWUROGLHW
7KHVH ILQGLQJVDUH LQDJUHHPHQWZLWK6ROLPDQ DQG0RKDPHG  WKH\QRWHG WKDW LQFUHDVLQJ WKH
SODVPDWRWDOSURWHLQLQGLFDWHVWKHLPSURYHPHQWRIWKHQXWULWLRQDOYDOXHRIWKHGLHW


7DEOH(IIHFWRIXVLQJ$OSLQLDPHDO$0DVDIHHGDGGLWLYHRQVRPHSK\VLFDOSDUDPHWHURISDUDPHWHURIPRQRVH[2QLORWLFXVILQJHUOLQJV
'LHW
1R
3ODVPD
JOXFRVH
PJGO
7RWDOSODVPD
SURWHLQ
JGO
7RWDOSODVPD
/LSLGJGO
+%
JGO
+7

*27
8/
*37
8/
       
       
       
       
0HDQ       
&RQFOXVLRQV
)URPWKHDERYHUHVXOWVLWPD\EHFRQFOXGHGWKDWDVLJQLILFDQWJURZWKDQG)&5ZHUHUHFRUGHGZKHQ$OSLQLDPHDO
ZDVIHGWRILQJHUOLQJVRI1LOHWLODSLDWKURXJKVXSSOHPHQWDWLRQGLHWV%DVHGRQWKHVHUHVXOWVZHFDQUHFRPPHQGWKH
XVH RI WKH $OSLQLD PHDO DW OHYHO  DV D IHHG DGGLWLYH IRU 1LOH WLODSLD WR VWLPXODWH JURZWK SHUIRUPDQFH
QXWULWLRQDODQGSK\VLRORJLFDOSDUDPHWHUVRI1LOHWLODSLD2UHRFKURPLVQLORWLFXVDQGILQJHUOLQJV
5HIHUHQFHV
$EG(O0DNVRXG$06$ERXO)RWRK*($OODP60DQG$ERX=LHG50(IIHFWRI0DUMRUDPOHDYHV0DMRUDQDKRUWHQVLVDVDIHHG
DGGLWLYHRQWKHSHUIRUPDQFHRI1LOHWLODSLD2UHRFKURPLVQLORWLFXVILQJHUOLQJV(J\SWLDQ-1XWUDQG)HHGV
$EG(OPRQHP$6KDODE\600(O'DNDU$<5HVSRQVHRIUHG WLODSLD WRGLIIHUHQW OHYHOVRIVRPHPHGLFLQDOSODQWVE\SURGXFWV
EODFNVHHGDQGURTXHWWHVHHGPHDO3URFHHGLQJRIWKHVW6FLHQWLILF&RQIHUHQFHRQ$TXDFXOWXUH'HFHPEHU(O$ULVK(J\SWSS

$2$&$VVRFLDWLRQRI2IILFLDO$QDO\WLFDO&KHPLVWV2IILFLDOPHWKRGVRIDQDO\VLVWK(G:DVKLQJWRQ'&86$
'XQFDQ0%0XOWLSOHUDQJHDQGPXOWLSOH)WHVWV%LRPHWULFV
614   M.A. Zaki et al. /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  604 – 614 
(O'DNDU$<+DVVDQLHQ*',6HKDP6*DG	6DNU6(8VHRI0HGLFDODQG$URPDWLF3ODQWVLQ)LVK'LHWV,(IIHFWRIGULHG
PDUMRUDP OHDYHV RQ SHUIRUPDQFH RI K\EULG WLODSLD 2UHRFKURPLV QLORWLFXV [ 2UHRFKURPLV DXUHXV ILQJHUOLQJV -RXUQDO RI WKH (J\SWLDQ
$FDGHPLF6RFLHW\IRU(QYLURQPHQW'HYHORSPHQW%$TXDFXOWXUH
(O'DNDU $< +DVVDQLHQ *' *ODG\V
V DQG 6(6DNUL  8VH RI 'ULHG %DVLO /HDYHV DV D )HHGLQJ $WWUDFWDQW IRU +\EULG 7LODSLD
2UHRFKURPLVQLORWLFXV;2UHRFKURPLVDXUHXV)LQJHUOLQJV0HGLWHUUDQHDQ$TXDFXOWXUH-RXUQDO
+DQDI\007KHXVHRIDQLVH3LPSLQHOODDQLVXP IHQQHO   )RHQLFXOXP9XOJDUHDQGJLQJHU=LQJLEHURIILFLQDOHURVFRHDVDIHHG
DGGLWLYHLQWKHQXWULWLRQRIEURLOHUV06F)DFXOW\RI$JULFXOWXUH$OH[DQGULD8QLYHUVLW\
.DQGD7<DPDPRWR7DQG6DLWR+$QWLPLFURELDODQGDQWLVHSWLFSURSHUWLHVRIVSLFHV)RRGLQGXVW
0RKDPHG.$%DGLD$EGHO)DWWDKDQG(LG$06(YDOXDWLRQRI8VLQJ6RPH)HHG$GGLWLYHVRQ*URZWK3HUIRUPDQFHDQG)HHG
8WLOL]DWLRQRI0RQRVH[1LOH7LODSLD2UHRFKURPLVQLORWLFXV)LQJHUOLQJV$JULFXOWXUDO5HVHDUFK-RXUQDO6XH]&DQDO8QLYHUVLW\
15&1XWULHQWUHTXLUHPHQWRIILVK1DWLRQDO$FDGHP\3UHVV:DVKLQJWRQ'&
6DNU6(6WXGLHVRQWKHIHHGLQJDWWUDFWDQWVIRUILVK06F)DFXOW\RI(QYLURQPHQWDO6FLHQFH6XH]&DQDO8QLYHUVLW\.ZRQ
6KDODE\ 600$EG(OPRQHP$, (O'DNDU$< DQG:DKEL20  (QKDQFHPHQW RI JURZWK SHUIRUPDQFH IHHG DQG QXWULHQW
XWLOL]DWLRQRI1LOHWLODSLD2UHRFKURPLVQLORWLFXXVLQJRIOLFRULFHURRWV(UNVRXVDVDIHHGDWWUDFWDQW(J\SW-+\EULGWLODSLD2UHRFKURPLV
QLORWLFXVî2UHRFKURPLVDXULXV)LQJHUOLQJV(J\SW$FDG6RF(QYLURQ'HYHORS%$TXDFXOW
6KDODE\605HVSRQVHRI1LOHWLODSLD2UHRFKURPLVQLORWLFXVDQGILQJHUOLQJVWRGLHWVVXSSOHPHQWHGZLWKGLIIHUHQWOHYHOVRIIHQXJUHHN
VHHGV+XOED0DQVRXUD8QLYHUVLW\-RXUQDORI$JULFXOWXUDO6FLHQFHV

